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(74) tAaDmcy(s) Rcpteseaiing AH Applicaas] 

[Pateni Attoiney] 

[Name] 

KimuraTakahisa 
[Examioerl 

Kawahara ri^oeousness 

(57XClaMn(s)l 
[Claim 1] 

Opoosing to top and botttim aloagside fcngthwise directkjQ of 

las^ chamber, exdtation doing laser medhm gas which 

discharges between 2 electrode which are arranged isenctosed 
into aforementioned laser chamber, in laser device which 
gercrates laser bean. 

As it makes electrode which possesses boss which protruding 
isdone at least one among afbrcmcntiooed 2 electrode, 

destined for flw electrode of other, width of aforementioned 
boss to thedisebargevndthabbitMaiing agreeing. 
Furthermore when widfli of aforemcnuooed boss hei^t of x. 
aforemcnlioocdbossh. afctemeationed boss tip 
anddescriptioo above distance of electrode which opposes 
designating the widlh of electrode which possesses d. 
aforementioned boss as W, 
Inorderx<dx<WO.Ol 



[Claim 2] 

Among cross section of electrode transverse direction of 
afoc--.«ntioaedboss.laserdevice. which is stattd m Clann 
1 v^hich dcsignalcs portion of shape of portioo which opposes 
to electiode of other as circalar arc 

(Claim 3] 

Among cross secdoo of electrode transverse direction of 
aforementiooed boss, shape of portioo which opposes » 
electrode of odier laser device, which isstated m Claim 1 
which is made shape of portion of ellipse 

[Claim 4] 

Among cross section of electrode transvsise direction of 
afiiremcntiooed boss, as for the portion which opposes to 
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electrode ofoiher User device, which isstaed in Claim I 
which has possessed comer which consists of straight lines of 
plural 
[Claim 51 

configuration it is dooc with material where ainonge^^^ 
whichpossess afcraneationed boss, a&femenlioned boas 
coiisumtk)nis Bale with discharge, possesses etectn^ 
conductivity, with material where portion other than 

aforen-ntioned boss ftbricabflity is .S'^^'P^?"***^^ 
conductivity configuration laser device, which is staled m 

Claim 4 which is done 
IClaim 61 

Sti«*in£ conductor to both sides of cooduaor. laser device, 
which bstated in Claim I which electrode which possesses 
afotetncndoncd boss by ananging, configuration is done 

[Claim 7] 

laserdevice. which is stated in Claim 1 where d ischarge 
voltaas designates a»e electrode which possesses 
aSntioSltoss. as electrode sidewWch « 
3L, arranges conductor in electrode ttansverse direchon 
both sides of ibis electrode 
[Claim 8] 

As for aforementioned laser device, optical ^^'^'^t^ 
ts2l«^velcngth «lccdns element befaig provided^ wob 
Sd^cT^rSlascr device. ^^-^^^^^"^ 
Vwhich is a narrow bard oscillation laser devia whidi 
LS!2!m wavelength of aforemerttion«l laser beamband 
narrowing is dotie 



Specification 

toooii 

[00021 

[5fe*<0St«l 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards laser device of discharge exotaion type 
SSriTSfXtcrial processing ^ or od«r light source 
for projection exposure. 
10002] 
[Prior Art] 

excimer laser device of discbarge exdtaiion 
than marking, hole^pcning. 

processing, as light source for pbotoUlho^by oj «™ 
5^p.^ction of large scale inte^tedcmmrt (LSI ). 



n,melv excitner laser with strong ultraviolet light source . 
Sing^^^Hsticisusedform-ldng. hol^pcmng 
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[0004] 

||?V(D«ep Ultra Violet)l-^-y'3"t»a*?r««e 

[00051 
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etc to itOTX or other organic material mainly as maiaial 
processing use. 

In addition, projectioo doing transmitted Kghto^origind 
(rcticte ) pattern wben. reduced proj^mrtho^^ 

Ztwiia in photo««ith« substance 
wiA reL«d Injection op^ 
Circuit pattens. 

[0003] 

Because it is restricted with wwelength of Ught source where 
bv wavjeiohition of projected image of above-menttonal 

legion ttwd to Aort wavelengths has made giadually to 
uttnyiolet domain. 

B-Iinc which until recertly. occurs &om high prasure 
mercury lamp as Ught source ofthis ultraviolet domam (463 
am ). i-line (365 nm ) was used. 
[0004] 

But minimum pattern lincwidih ^SJ'^ ff^^^*. 

MB. when it becomes 0.25;mu tnor too ^^"^ 

eve; with i-Une as w«velength alre«!y it has come to the Imut 

gradually. 

It is considered d«t deep uhraviolet (Deep Ultra Violet ) laser 
Ught source is promising as those inorderto soWe this 

technically limit 

Especially, exdmer laser with high output, high efficien^ . 
lO^ (24« nm ), c« acquire thestioag osdllanon^^ 
(193 nm ) or other Short wavelength with composiuon of 
medium gas. 
[0005] 

On one hand, with above-mentioned Deep- UVdomain. 
S^gl^. ctystallinematerialwhichred^^dptojeaon 
^jTstimoonfigunUion is done vety «nstia|rt ttu done. 
^^a<nJ^rrnsioo which is used wtth mduced 
piojedaoo lens syswn which tise* nwcuiy top 
becomesdifiScult 

Then. U not chromatic aberration to tevise lens system md 
^IZbcr w^eleng* selecdng »«««^J«^ftS 
STresonalor. to extent where cteomanc •bfj'aon of tens 
'Z^c^ ignore spectral width of output Ught difRcuhy is 
removed by thefact that it makes small 
WiA thU metfwd in case of narunl oscillation with spectral 
width to be thin Ibc band aanowing is possible Imcwtdih 
which several hundred pm is to several pm. 

[0006] 
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[00071 

[0008] 

f-*^ L/— lfi*a)t:— A4f-f/\— vivT.fi^ 

[00091 

HU-C«ftai«L-Ct--6(»»'l' 2-21604 
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This way laser device of discharge ocdtadon type Is applied 
exocnsively as light source fix indusoy. 

But when it applies to indnstry. width of ifisdjarge dimges 
,,,ithcoosnn*6oD of discimse electrode and tfwe U « 
problem th* with d«t beam width oflBser changes. 

(00071 

■merefore wtea you use. as processing use. th^ change mates 
xtms^cnc mode b«d.condensability °f ^«™^J°f^,'?^ 
change of output andbecooaea problem in regaid to onlity and 
Akin cracks. 

In additioo, when yaa use as light sowoe fiw photolithography 
change of the width of this output light like below causes also 
problem at time ofiitilizing narrow band exeimer laser. 

(OOOS] 

AS for wavckaglh selecdag element which is used for 

namely, band narrowing as for having angle dapersive 

characteristics it is weU known. 

When diffraction grtd (grating) was used as for example 

r^elength selecS element, m order to mate »P~«nJ width 

small when it is necessary to restrict em«ion 

V^r. emission angle of laser is large, it has piopcity thalalso 

spectral widdi spreads. 

TTierefote discbarge width cbatiges. wtopmd^^ 
changes, also spect^l width changes !«iply tecause beam 
(UverGene X of laser beamchangesand performance ot 
exposure it is something which deterioraJss. 

[0009] 

Then, in order to solve such problem, laser niedium gas 

eSioa to do this appliamt «id I««V!SS^°e]^ 
done widdi of electrode of at least one of ««nf*«8"lf*^ 
of pair in order to font. rnvtBe distribution, m regard to the 
tectoology which you abbfcviaas agrees to discharge w,d±, 
(Japan Patent AppUcationHei 2- 21960J ^.wt,«vi 
nSr).ftohcrmore. in both sides vicmity of on o*er hand 
eVectrodc. parent application it has done m regard to 

«« electric field. (Japan Patent AppUcatioo He, 2- 
21604 number). 
[00101 

Because with these technology . self shape maintenance is 
actualized with negaiive feedback mcchaoism of onekmd in 
discharge electrode, laser device of discharge cxcitanon^P^^ 
over Ac loog period discharge width is driven to stability has 

become possible witiiout changing. 
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P|l2(-ip-ri^l-«« 20.21 <D9tmii^*^J 
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[ooni 

[Preblems to be Solved by the Inveotionl 
TTus w»y siBbUiang disch«rge long period without chttging 
width CVi$.»-vis discharge direction venial d ireciiM 
electitKte wWlth in ofder to become aaaie «s diseh«8e wvnn. 

bytnaking iwow over it JJ designed in «ch a thrt 
driving is done. 

But. profile of Ugbi beam changes in discharge dnectior, 
d^re U anapprehcnsion where stabiliV » 

(0012) 

these inventon does otpcrimenl. it depends ondatributkm of 
electric field the phenomeBa d»t in eJoetrode penphery 
profile Of this lij^tt beam changes, yon verify. 

[00131 

FiCTie 12 when discharge voltage of higa voltage electrode 
20 which imparting isdone (cathode elccaodc ) with 
discharging between electrode 21 (anode elcrt^ ^ch 

ground is doncis figure which p 

Sstribution of equipotcntlal line E 
center line of electrode at sho^vs with double-dot, dashed 

line . ) from cotKcming one side. 

Here, electrode width of electrode 20. 21 having abbrtrviated 
and agreeing to diedischarge width. 
As shown in same Figure, that it becomes kind 
where the lobe of electrode 20. 21 pushes «p eqtnpotecnal 
line E it understands. 

In addition, with discharge circuit of acoial laser devke^ 

because h becomes Idndof shape whieh is ""f'Jf^*^! 
Stodon member where electrode 20 of high vohage side 
Zs lEtound potential, it has become kind of distribution where 
ISflSe electtode 20 side issurrounded with equipotenoal 
ItneE. 

Because of diis. direction of electric fcr« «f / TJ'J^,^^ 
^ in equipotential line E becoii* pa^l ^ 

pS ^ always ties *e electrode 20 «1 dec^ 
21 has ^aadeiroo^iScvnibhi^^aaiP side II ishas 
sbo'wn distribulioo of drop type which is m ground skSc. 

(00 U] 

Here widely known way. charge particle which contribiaes » 
dSrirSarge while moving alongside electric force Ime 
F. forms discharge region which has laser acnvity. 
Therefore, with portion where electric flux density 
Sution (BeS packed condition of elec^ic force Ine F ) 
of diis electric foree line F b large, also discharge current 
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»^*»tL. a 13 ic*-r*a*(o»«t.ft 

[0016] 
[0017] 

[sa5»3^-r*^-*<^*»i 
5iga5(D«3Ft h. itrcsEfi»*ai:iiiE«2 



x<dx<W0.01<0.5 >S'5*i^SiS5S.'*"*<fe'5l::iPl 
[0018] 

[f^a] 
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density which exchatioa U done bccomcsJargc, gain of laser 
gas large, bitt with portion whcrts the ckctricfhadcnsi^ is 
small convcracly, also dischaiKC currcat density which 
cxcitatiOT isdonc bcoomca small, gain of laser gas amalL 

[0013] 

When it tries applying thia to Figure 12, in aider to be clear 
from distribution of electric force line F, with high vohage 
side beam intensity becomes snail, the beam intensity large 
with grouixl side. 

In Figure 13 it shows with graph this, as reiatiooAip between 
the position Z and Ughl inficnsity of discharge diTDCtkHL 

As for inhomofcrcity of light iniaisity In tend of discharge 
direction which is shown in same Figure, change of proQc of 
Ugbt beam in dischwKe direction is caused. 

Furthcnnote, when witii lapse of operating tnnc of laser 
change etc of shape of discharge electrode occurs, change of 
electric force line F is pulled up, also electric flux density 
distributioiT of discharge dircctioa changes, means that also 
distribution of light intensity which is shown in Figure 13 
changes. 
[0016] 

As for this invcnticn, considering to such actual cooditioo, 
bcingsomething which it is possible, stabUizing from laser 
with the profikof light beam in discharge direction as those 
of uniform, it tries todrivc, it has made objective. 

[00171 

[Means to Solve the Ptoblems] 

Then, excitation doing laser medium gas which with main 
invention of thisinvcntion, opposing to top and bottom 
alongside lengthwise direction of laser cbambcr.discharges 
between 2 electrode which are arranged is enclosed into 
theaforemcntioned laser chamber, in laser device which 
generates laser beam, the at least one among aforemcnUoned 
2 electrode. As H makes electrode which possesses boas 
which protruding isdonc destined for electrode of o*er. width 
of theaforementioncd boss to discharge width abbrcvi^ 
agreeint Furtbcnnore when width of aforementioned boss 
height of X. afocementionedbossh. aforerecrt^aed boss 
tip anddescription above distance of electrode whidi opposes 
designating the widA of electrode which possesses d. 
afore mcndoocd boss as W, 

In order x<dx<W0.Ol 
[0018] 

[Woricing Prtnciplcl 
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[00191 
[0020] 

[0021] 

l«|=(*Kr ,F2 tfaJI:/3*:^6<»A5 

*vf=«a 5(*v-K«a). ma 6cr>-K«a) 

1b-r-5i:i:til='JT£^-i:LT«1IB-r«.4i©-C 
[0022] 

■r<ct>*.. ea 2 izeor, ma s i±asmE«-c- 
fey, mjRM«»tt*«i'"C''^*«»»*f 7 1= 

{635<nma 6 liati&a-cfcy.T^-KmiitR 

yE«8l=lt«$*V"Ct^«. 

■?-u-cc<r>E« 8 A<aife$*i.^>ci:i-*yttmm 
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If elecmxie of this coofigurBCion is uscd« as size of ligbt 
intcnsi^ in the discharge direction is dooe homogenizadon, 
also change of intensity which acoomjwues 
time lapse of kser is ooniroled. 

Because of this» profile of light hcam in disdargc direction 
becomes uniform ahwys, it stabilizes ftom driving laser and 
does is possible. 

(00191 

[Working Exampk(s)l 

Below, referring to drawing, you explain concerning Working 
Example of the I«er device which relates to this invention. 

[0020] 

Figure 1 is something which shows configuration of narrow 
band exiroer l«cr device in conceptual as laser device of 

discharge excitaxioa type. 

In addition. Figure 2 has shown A-Across section of Figure 1. 
[0021] 

As shown in these figures of namely.. Kr . F2 or odier laser 
medium gas is cnckwed mside laser chamber I and is filled 
up, this laser mcdhnn gas electrode 5 which is amngpd m top 
and bottom alongside lengthwise direction of laser chamber 1 
(cathode electrode \ discharps with fee electrode 6 (anode 
electrode \ laser oscillation is done by cxcitatbn being done. 

namely, laserbcam with laser chamber 1 and front mirror 2 
and gr^ing 3 which is a wavelength sckcdng clement 
resonance is done with optical reaonamr which configuranon 
is done, is outputtedas eflfective laser beam L from front 
mirror 2. 

bi diis case, grating 3 as oscUlation light band narrowing is 
done, beingsomething which functions as rear mirror, has 
taken so-called Lxttrow. 
Furthermore. 4 has shown aperture. 
[0022] 

In Figure 2 domain which is surrounded with broken line in 
between electrode 5. 6 has shown discharge excited region m 
conccptuaL 

In namely. Figure 2, electrode 5 with high voltage side , is 
suppoitcd with insulating member 7 which has possessed 
electrical insulating property, 

electrode 6 of other with ground side . is connected co anoxic 
currem retunung metallization 8. 

loop 'Micre discharge current flows and this metallization 8 by 
groimd being doncts fcrmcd. 
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[0023] 

[0024] 
[0025] 

«S« 5a <D«t«<05-^«a 6 

•ffi:t:tfc 5b, 6b Iro^.^■C4^I3l»l-*^I^lT■^>» 
*-L-C *fi« 5a- 6a x. x'l±. 
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A3 fer these ckctrode 5. 6 wTih s<«iaJed aain disci^ 

etecmxlc p«p«n«y iomz*i<m P?^ "J"^ ■„ 

tt»ssurc hoi»gcaii«joa of mam dischnge 8 «^ 
bodi sides <rfom <fi»di«i8C eteeoode of ibMe pair. 

[0023] 

electrode 5 with boM 5a «Weh pfomidiBg b done 
conflguraion is doMfttnn deetrodc laaln body 5b 
for el^rode 6 wbkh opposes with electrode mam boify 
S«^bo« 5. in rhrijit of boss 5. in the h. wtdth of 
electrode main body 5b is made W. 

On one hand, electrode 6 with boss 6»j;^»* P^^^t;;* 
done the configuratxMi is done fiomelWtode^i^n^ 
destined for cfcctnxk 5 whk* opposes wiih elfi^odet^ 

widd. of bo« 6.te XQPP r. hei^of the bo« 
in XQPQ K. widdi of eiectiode main body fib is made XQPQ 
IT-xhW 

And. as for distance bet%v«n boss 5atip and boss 6atip m d. 

asfor disnmce between elecarode rawn body 5bdp and 
electrode main bo<fy 6bdp it is made D. 

[0024] 

Here XQPP Q- of boss 5a. 6* respecdvely tries to become 
sroali the boss m comparison with distance d bctwwn. m 
additkjn, XQPP T^espectively tries to becomesmall m 

comparison with XQPP V of electrode t»4y 
corresponds, widfli xctjual width x, xwidlh W, w 

[00251 

pordon of portion which opposes to inside electrode 6 of cross 
Snofb^5ais fi-medto drcotar .reshape which .s a 

portion of circle of specified radhis. 

Id same way. also pottion of poitioa which owoses » 
dKinside electrode 5 of cross section of boss 6a. « fonned to 

circular arc dupe whichis a portion of circle of specified 

radius. 

Furtbcrmote. it is possible portion, which oppo9« to inside 
electrode 6 of cross section of boss 5a or poinoa which 
oS^s to theinside electrode 5 of cross section of toss 6a to 
S^Lfc which showsportkm of eOipse of specified short 
major diaincter ratio. 

Portion of portion which oppo«s in same *»y """"^^f* 
eteSitxle body 5b, 6b in cirailar arc. or pottion which 
opposes is made iape ofportion ot eUipse. 
And. XQPP Q" of t»ss 5a, 6a to have abbreviated and agree 
to tbcdischargc width Ot shows with broken line . )-^^ 
which opposes to eteetrode 6. 5 of^'^'^f 
of boss 5a. 6a forms discbarge surfwe. width x. x 

And. in regard to section dimension of electrode 5. 
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[0026] 

«l. 

[00271 

ccDf-ao. a 4 [zir-r^oiz. a*(r)*,<n(ffl i3) 
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h/(W-x) = 0.3...(l) 

Whh reladooship which is said has been fixnxd. 
Furtxnnote, to oito. when nnJfflt fiequcBcy is hl^ 
inside the iMcr ctante 1. to hoW <kwm lell^*^^^« n« of 
User mecfium ^ w btowing device whidi coosistsof &a 
and beat exchanger is MTmgcd. unltem gnaStwin of 
approxiniaiclylOm/sisfonnedbyteogtbwisediiection 
(lengthwise direction of Iwcr chamber I ) of electrode 5. 6 a* 
when discfaarpnt cooling isdone. 
Furthennore. XeJCruVror other rare g«s, F2.Ct2orotber 
haloBcn gas, HcNeor other buffer gas is used gBoewlly 
configuration is dace l«ser medium gw as gas which, you use 
He, Ne. hut wifti *is Woridng Example, with die Kr as me 
ga;^ with F2 as halosen gas, as buffer gas. 

[0026] 

Id this configuration, when discharging, circumstances of 
distribuiioa of the equipotential line E and electric force Ucc 
F are shown in Figure 3 center line of electrode 5. 6 (It shows 
with double-dot, dashed line . )fiotn conceining one stdc. 
Furtbennorc. tfiis is figure which corresponds to Figure 12 
whichis mentioned eadier. 

la addition. rclatiDoship between poshioo Z and light intensity 

of disdiarge direction is shown in Figure 4. 

Furthennore. this 8 graph which corresponds to graph of the 

Figure 13. 
[0027] 

As shown in Figure 3. as for distribution of equipotential line 
E in dischaige iegion,aln»st with sytometry , at same tmw as 

for equipotential line E discharge direction that it b|»oimes 
almost vertical it understands in regard to center of both 
electrode 5, 6 in discharge diieoion. 
Because of ttiis. as shown in Figure 4. intensity in 
discharge direction conventional ones (Figure 13 ) wrth by 

comparison in unifbttn. Ugbt intensity distribution ftom 

asy mmctiy ishnptoved to symmetry in other words, m regard 
to center postion between electrode 5, 6. 
Therefore, according to this Worldng Example, profile of 
light beam in ttxs discharge direction becomes umfoim. 
FunhcrTnore.it is eortroUd change of Hghtintensiy in 
discharge directioB whichaccompanics operetmg nme lapse of 
• laser m comparison with convetmooal ODcs. 

Because of this, profile of Ugi»t beam in discharge direction 
becomes uniform ones always awl from driving laser 
stabilizes and is done. 
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Hcrt, this Woridng Example is explained to theoretical. 
[0028] 

Genermny. synanetric f of light intensity distributioain 
disch«Ke dn«tion is defined with tlKfbU^ 

[0029] 

-d/3)) 



I 



«>^Sl^5wi:[Cc»:y.l3/(W.x)i: f tOH«*H 

x<di>Ox<W 



-dn)) 



(2) 



(2) 



Whh dung of fbnctka where vaiw is light inteM 
rclau'onship between position Z and light intensty I is 
displayed like for example Figure 5. 
As for abo ve-roendoocd Fonnula (2) when value of f is 
large.thcre is a symmetric, in other words ligjit intensity 
distribution in discharge direction is flat^t has shown . 
As h/ (W-x) with shown relationship with fin the Figure 6 by 
various r^ g^ S dLaoenaion x. h^ W cegardmg electrode 
(caihodc electrode ) sidcwhidi is surtotmdDd with 
cquipotential line E, cxpcrinwitBlly it sought this inventor etc. 

However, as for this experiment. 



With it did under condition which is said. 



0. 01 <hy^CW-x) 



O.Ol<h/(W-x) 



As shown in same Figure 6, 
<0. 5 



< 0.3. 



(3) 



(3) 



[00301 

(3 71*, * V-K«a 9 



Revolution is done synnnetric (f 



[00301 

FurtbcriDore, witii Woricing Example, that has tried provides 
also both boss of pair of electrodes, but it is possible that 
provides boss in only electrode of one ride. 
Figure 7 provides protrusion in only cathode electrode 9. as 
for anode electrode 10 whichopposcs to this in figure which 
shows distribution of equipotcntial Une E in{clectn>dc 10 
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itself is boss. ) case where boss is oot provickd, discharge 
clcctnxfc 9a of proteberacce isinstalkd on ckctrodc main 
body 9b which pimrirn cross sec6ott of tihie f* 



We have bccoiM distnlwtkm of cquipo^^ 
similtf tt Figure 3 whkh is mentioQcd cariicr even 
Working Ejampic, stabilize driving the User and do ft is 

possible . 
[00311 

Furthcnnore because, as for having installed boss 9a in only 
the high pressure side cksciiode 9. as ekctrode 10 of 
giDUDd side, mctallizKion &r fecdb a clr current to lapirc doae 
elcctnxk main body and cqoivalcni fimction, (In <Hdcr even 
with gniund side for cquipotentiaL tine to beo^ 
verticaMs^vis diacfaggc directiop. distribution it has 
done. \ electrode main body can be abtacviaicdwith ground 
side. 
{00321 

In addition. Figure 3 electrode 11 wbcre discharge electrode 
llaofpcotubaanceisinstalledon electrode main bo<fy lib 
which possesses cross section of table shape in thcsamc way 
asFigureTandekccrode 12 wherr protnision is not provided 
(electrode 12 itself is boss. )with with has shown distribution 
of cquipotcntial line E when configuration h does the pair of 
electrodes. 

With tins Workmg Example, furtfacnoorc cylindrical 
conductor 1 3 is ananged m comer part of the both left and 
right sides of electrode mam body 1 lb of table sh^ cross 
section. (Furthcnnore, with dracwing as for conductor 13 only 
those of one side are shown. ). 

Because of this it could expand cffectiyc widtfi of high 
pnasure side electrode n, that siniilaref&ct is acqoiicd, 
means that uniformity, symmetric in diKhargp direcHon of 
beam tsniore improved. 
[0033] 

In addition. Figure 9 electrode 14 wbcra discharge electrode 
14a of prombcrance ismstaUed on electrode main bo<ly 14b 
which possesses ptraUel side surfecc m discharge direction 
and the electrode 15 which has not been prorvided protrusion 
{electrode 15 itsdfis boss.) with with has shown the 
distribution of equipotential line E when configuration it does 
pair of electrodes^ 

Furthcnnore, comer of electrode main body Ub is made 
circular arc. 

Wc have become distribution of equipotential line E which is 
similar to Figure 3 which b mcodoocd cariicrcvcn with this 
Working Example, stabilize driv'mg the laser and do it is 
possible . 
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By way.genOTlly<KcinjertoerbecaiisBF2 .CQorother 
haloKca as where deposit eoeffickot of eketiBO l«g6 m 
U,er ffledwm ^ u inchided U s«Mi itald^^ 
become ttitable. 

Becaw of this k does stape of dischaige wAoe of ekcttode 

coofigunoioo witeudi as plane wbich does not bwc aiocuJi 
cttived sotee or ntf e. UDstabte ofiiiseharg^ teve tned to 

cancel. 



Speaking coaveneJy. when it is a electrode pot^ 

a^emd the protnisioo or other shape, electnc field stiengtli 

» beoooK with targe, became discharge beoonies the 
unstable. 

But. as for fcnning discharge surto with ai»oA«aaved 
surface, when discharge sarte is fbnnedwith combination of 

snaigbl lines of plural, comparing, productioa cost becomes 

witih larger, it is clear . 

[0035] 

But, according to this invention, combining cross section 
shape of boss with the strait lines of pitiral. tt tries to 
become, simplificaljoo assures, production cost can deereMfc 

As for this, anielioiatins effect of electric field to *« "cqinwi 
by electrode main body .because of this, assnming. that boss 

flmpUficaiioo was doncstabilizing laser wfthoBt movmg to 
arc discharge or other deficiency discharge, becanse itcan 
drive. 
[0036] 

Figure 10. boss 16a of electrode 16 and cross section shape of 
boss 17a of the electrode 17 being something wMch 
configuration is done combining straight hncs of pluiM. 
had corner 16c. 17c of shape which becomes eooibmng tte 
straight lines of plunl. 

This w^ productiott cost of electrode can be decrwsed 
stabili^ of driving laser being impaired by sSmpUfication 
doing cross section shape, withovit 

10037] 

With Figure lO, itbas\Ka>wcABpcvA>exz^^J^^ 
shape fiijricabiWy isnot good concenung ele^^JfJ^ ^ 
1^ 17b.. but as shown in Figure 11 (a), as the electrode 

main body 16b. 17b configuration is done with easy maimal 
of processing, boss 16a. 17a tries to do configuiatwn wrth 
hirfi melting point metallic material whose consumptjon is 
\Mc wtthdischargc, material is trained with etectrode mam 
body and boss unconnnooness. It ispossible « w^- 

[0038] 
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In additMn. as shown m Figure 1 1 (b ). sticking cooducax 

18b. 18c in order toease electric field in both sides of^ 

electrode 18«.«n«iging. itcanmaketMngssnchttdecBwJe 
and equivilent which protniding do boss because of this oa 
electrode nain body. 

In this CISC, it cm decrease ftomlabo?. fttcicationoosiof 

production. 
[0039] 

[Effects of the Inveotioo] 

As above explained, accoitiing to this itxvwaioc, 

those of the unifigm profik: of light beam in dgcfacy 

direction thwys. stabilize fitnti the 1^ 

you teach point where It is possible. 

[Brief Explanaiicn of the DrawingCs)] 

[Figure \\ 

Figure I is figure which shows configuration of laser device 
whichrelates to this invention in conceptual. 

[Figure 2] 

Figure 2 is sectional view which shows A-Acrws scctioa of 
Figure 1. 
[Figure 31 

Figure 3 using electrode which is shown in Figure 2, 
whcndischarging. is figure which shows cireumstances of 
distribution of cquipotrotial line. 

[Figure 4] 

As for Figure i wbcn discharging with electrode which is 
shown m the Figure 2, it is a graph which shows relationship 
between position and ti^ intensity in discharge direction. 

[Figure 5] 

As for Figure 5 it is a graph which shows relationship 
between position and liglrt intensity in discharge direction. 

(Figure 61 

Figure 6 is graph which shows relationship between 
parameter and extent of synnnetric which regard section 

dimension of electrode which possesses boss. 
[Figure 71 

As for Figure 7 it is a figure which shows circumsmces of 
the distribution of equipotential Ime in other Wotiong 
Example. 
[Figure 8] 

AS for Figure 8 it is a figure which shows cirotrt^xes of 
tf^ distri^onofequipotemtailiiK in other Wo^^ 
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Exaznplc. 
(Figure 91 

As for Figure 9 it is a figure which ahflwa drcumstaflces of 
tbe distiibiitioQ of equ^otcntiBl line in odkcr Woiidiig 
Exsmple. 

[Figure !01 

Figure 10 cross scctiott shape is oblique view which shows 
ctectitKfe which p os ses se s boss which configumion is done 
with combinatioa of stnig^ Macs of the phnL 

[Figure 1 1] 

Figure U cross sedioii shape is sectional view which Aows 
electrode which pusatsjcs boss which coofiguration is done 
with combination of straight lines of the plureL 

[Figure 121 

Figure 12 when discharymg making use of conventional 
electrode, is figurewhich shows circumstances of distribution 
of equipotennal line. 

[Figure 13] 

As for Figure 13 when discharging making use of 
conventional electrode, it is a graph which shows rel^onahip 
between position and light intensity in dischaifc direction, 

[Explanation of Symbols in Drawings] 

I 

laser chamber 
5 

electrode (cathode electrode ) 

5a 

boss 

5b 

electrode main body 
6 

electrode (anode electrode ) 
6a 

boss 
6b 

electrode main body 
[Figure I] 
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[35] [Figures] 
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[Figure 61 



(Figure 111 



[Figure 131 



[Figure 71 



Page 18 Patcm Instant MT Machine Translation 



0*:fS:*6 ;«e60 T6CH - 




Page 19 Paterra Instant NTT Machine Translation 



2- 9-o«:«5:-ie :aseo t"-*m 



: 123 



• 2 1 




[012] [Figure 12] 
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